Two experiments were conducted to assess the endogenous fraction of purine derivative (PD) excretion, urinary recovery, and intestinal digestibility of purines in Nellore heifers. For both experiments, 8 Nellore heifers fitted with ruminal and abomasal cannulas were allocated to two 4 × 4 Latin squares. The diets were based on corn silage and concentrate (60 and 40% DM basis, respectively); feces and urine samples were obtained by total collection, and abomasal DM flow was estimated using indigestible NDF as an internal marker. In Exp. I, 4 of the 8 heifers (BW 258 ± 20 kg) were also fitted with ileal cannula. The planned treatments were 4 different DMI: 1.2, 1.6, 2.0, and 2.4% of BW (DM basis). The endogenous losses and purine recovery as urinary PD were estimated using linear regression between daily urinary PD excretion (Y) and daily abomasal flow of purine bases (X), expressed in millimoles per kilogram of BW 0.75 . In Exp. II, the same 8 Nellore heifers (BW of 296 ± 15 kg) were fed at 1.37% BW (DM basis). The treatments were the infusion of purines (RNA from torula yeast, type VI, Sigma) into the abomasum in increasing amounts (0, 33, 66, and 100 mmol/d). All statistical analyses were performed using the PROC MIXED procedure in SAS. In Exp. I, the DMI range was 1.16 to 1.84% of BW and did not affect (P > 0.05) the apparent RNA digestibility in the small intestine, which had a mean of 75.6%, and a true digestibility of 93.0%. The mean ratio of the N-RNA to the total-N in the ruminal bacteria was 0. ), urinary recovery of the purines absorbed in the abomasum, and true digestibility of RNA in the small intestine were 0.30, 0.80, and 0.93.
INTRODUCTION
The lack of a simple and precise method to estimate microbial protein production has limited the progress in understanding microbial protein synthesis (Chen and Gomes, 1992) . The need to develop noninvasive techniques in animal experimentation has favored the use of urinary purine derivative (PD) excretion to quantify microbial protein synthesis as an alternative to using cannulated animals. However, there are still challenges to be overcome.
Urinary PD excretion can be used as an indicator of microbial protein synthesis; however, according to Chen and Ørskov (2003) , some factors used in the model that affect PD excretion have yet to be completely elucidated. These factors include the purine N to total N ratio of ruminal microorganisms, the urinary recovery of absorbed purines, and the excretion of PD that are of endogenous origin. Furthermore, according to Ojeda et al. (2005) , the available data have been derived from experiments using sheep and Bos taurus cattle, and it is therefore necessary to extend the application to Bos indicus cattle, which are essential animals in tropical countries.
The majority of the research conducted in Brazil has used the value of 385 µmol/kg of BW 0.75 as reported by Chen and Gomes (1992) for endogenous purine losses. However, there is no evaluation of these values for Nellore cattle. Considering that these endogenous losses are subtracted from the total PD excretion to quantify the microbial protein synthesis, an incorrect value may result in under-or overestimated microbial protein production.
Two experiments were carried out using Nellore cattle. The animals were fed a total mixed ration at different intake levels to quantify the endogenous contribution of PD to urinary PD excretion, to establish the proportion of purines recovered as urinary PD, and to verify the intestinal digestibility of purines.
MATERIALS AND METHODS
The experiments were carried out at the Animal Laboratory of the Animal Science Department, Federal University of Viçosa, Brazil. Humane animal care and handling procedures followed the guidelines of the Federal University of Viçosa.
Exp. I
Eight Nellore heifers (initial BW 258 ± 20 kg) were fitted with ruminal and abomasal cannulas (4 also had an ileal cannula), according to techniques reported by Leão and Coelho da Silva (1980) . Animals were allocated to two 4 × 4 Latin squares. Each Latin square contained 4 animals, 4 experimental periods, and 4 treatments. To evaluate small intestine apparent digestibility, the 4 ileal-cannulated animals were allocated to one 4 × 4 Latin square. The animals were kept in a feedlot in the Animal Laboratory, housed in individually roofed 9-m 2 stalls with rubber-covered concrete floors. Each stall was equipped with individual concrete feeders and water dispensers.
The diets fed to the heifers were based on corn silage (60% DM basis) and concentrate (40% DM basis) and were supplied at 1.2, 1.6, 2.0, and 2.4% of BW (DM basis) as a total mixed ration ( Table 1) . The 4 experimental periods lasted for 14 d each. During the first 7 d, the animals were allowed to adapt to the level of ingestion (Pina et al., 2009) . From d 8 to 13, the sampling of the abomasal digesta and the total collection of feces and urine were performed. The rumen digesta was sampled on d 14.
The diet was supplied twice daily at 0800 and 1600 h. From d 8 to 14, corn silage, concentrate, and orts from each animal were weighed daily and sampled. These samples were placed in plastic bags, labeled, and kept at −15°C for subsequent chemical analyses. At the end of each period, silage, concentrate, and ort samples of each animal were removed from the freezer, thawed at room temperature, and blended manually to obtain a composite sample per animal for each period.
From d 8 to 13, feces were collected immediately after each spontaneous defecation, stored in 20-L buckets, and at the end of each 24-h collection period the buckets were changed and the feces were weighed, manually blended, and aliquots of 10% of the daily feces excretion (approximately 300 g) were collected. Each fecal sample obtained per day, per animal, and per period was predried in a forced-air oven at 60°C for 72 to 96 h and ground in a Wiley mill (1-mm screen; model 3, Arthur H. Thomas, Philadelphia, PA). Then, 10 g of each of the predried samples from each day were used to compose the final sample.
Abomasal and the ileal digesta (approximately 200 mL and 100 g, respectively) were sampled at 22-h intervals, starting at 1800 h on d 8 and continuing to 0800 h on d 13 using direct sampling at the abomasal and ileal cannulas, respectively. Samples were immediately predried in a ventilated oven at 60°C for 72 to 96 h and ground in a Wiley mill (1-mm screen; model 3, Arthur H. Thomas). Then 10 g of each predried sample was used to compose the final sample. The composite samples were used for subsequent laboratory analyses.
Total urine was collected from d 8 to 13, using a 2-way Foley catheter (No. 22, Rush Amber, Kamuting, Malaysia) with a 30-mL balloon. A polyethylene tube was attached at the free end of the catheter through which the urine would flow into a lidded plastic container that held 200 mL of 20% H 2 SO 4 to keep final urine pH below 3 to prevent bacterial destruction of PD in urine, according to Chen and Gomes (1992) . At the end of each 24-h collection period, the urine was weighed, blended, and a 10-mL aliquot diluted in 40 mL of 0.036 N H 2 SO 4. The samples were stored at -20°C until they were analyzed for allantoin and uric acid. The samples of whole ruminal contents (approximately 1 L) were obtained from each animal just before feeding (0 h) and at 2, 4, and 6 h postfeeding on d 14 of each experimental period. These samples were immediately squeezed through 4 layers of cheesecloth to yield about 750 mL of strained fluid. The particles retained on the cheesecloth were mixed with 250 mL of 0.9 mg/ mL saline, blended, filtrated again, and added to the 750-mL sample (Cecava et al., 1990) . These samples were preserved with 10 mL of 40% (wt/vol) formalin and held at 4°C for approximately 24 h, when 1 composite sample was prepared for each animal by mixing equal volumes of fluid from 0-to the 6-h samples. The composites were centrifuged (500 × g, 4°C, 20 min), supernatants carefully decanted and then centrifuged again at a greater force (8,000 × g, 4°C, 20 min). These pellets were washed once with 0.9% saline and centrifuged again (8,000 × g, 4°C, 10 min). The resulting bacterial pellets were dried at 60°C for 48 h (Cecava et al., 1990) . Dried bacterial samples were ground and analyzed for DM, total N (AOAC, 1990), and purine bases (Zinn and Owens, 1986) .
Indigestible NDF (NDFi) was used as an internal marker to determine the digesta flow in the abomasum and in the ileum from the ratio between the NDFi intake and its concentration in each of the samples of abomasal and ileal digesta, respectively. Indigestible NDF was determined as the residual NDF remaining after 11-d in situ incubation in the rumen using Ankom filter bags F57 (Valente et al., 2010) .
The composite samples of each material (silage, concentrate, feed orts, abomasal and ileal digesta, and feces) were used to determine DM (dried overnight at 105°C), ether extract (EE; by loss in weight of the sample upon extraction with diethyl ether in Soxhlet extraction apparatuses for 6 h; AOAC, 1990) , CP (N analysis via micro Kjeldahl using 0.2 g of sample; AOAC, 1990), NDF (including α amylase, but without sodium sulfite; Van Soest et al., 1991) , and ash (complete combustion in a muffle furnace at 600°C for 6 h; AOAC, 1990) . In addition, the NDF was corrected for contamination of CP and ash (NDF ap ). The nonfiber carbohydrates (NFC) were calculated as 100 − [(%CP − %CP from urea + % of urea) + %NDF ap + %EE + %ash] (Hall, 2000) , and apparent TDN was calculated as (CP intake − fecal CP) + (NDF ap intake − fecal NDF ap ) + (NFC ap intake − fecal NFC ap ) + [2.25 × (EE intake − fecal EE)] (Sniffen et al., 1992) .
Allantoin in urine was analyzed colorimetrically, following the technique of Fujihara et al. (1987) as described by Chen and Gomes (1992) . The final point colorimetric method was used to determine uric acid concentrations in urine (Labtest Diagnostic S.A., Lagoa Santa, Brazil). The urinary PD excretion was calculated from the sum of total allantoin and uric acid excretions, which were obtained by multiplying their concentrations by the daily urinary volume.
The determination of purine bases in the abomasum was obtained as described by Zinn and Owens (1986) .
The endogenous losses and purine bases recovery as urinary PD were estimated by a linear regression between the daily urinary PD excretion (Y) and the purine bases in the abomasum (X), expressed in millimoles per kilogram of BW 0.75 , and they were represented by the intercept and by the regression coefficient, respectively. The recovery of absorbed purines was obtained by dividing the purine bases recovery as urinary PD by the true digestibility of RNA in the small intestine obtained in this experiment (Verbic et al., 1990) . The endogenous losses were also assessed by linear regression between the PD excretion (mmol/kg of BW 0.75 ) and the DMI (g/kg of BW 0.75 ). The RNA true digestibility was obtained from the linear regression between the apparent disappearance of RNA in small intestine (Y) and the RNA flow in abomasum (X), expressed in millimoles per kilogram of BW 0.75 .
Exp. II
The experiment was carried out in the same locations and conditions described for Exp. I. The feed sampling, the collection of abomasum and rumen digesta, urine and feces, sample processing, and laboratory determinations were carried out as described for Exp. I. Eight Nellore heifers (initial mean BW 296 ± 15 kg) were fitted with cannulas in the rumen and abomasum and kept in a feedlot at the Animal Laboratory. The diets, similar to those used in Exp. I, were supplied at 1.37% BW (DM basis) throughout the Exp. II.
The treatments were purine (RNA from torula yeast, type VI, Sigma R6625, Sigma-Aldrich Brasil Ltda., São Paulo, São Paulo, Brazil) infusions into the abomasum in increasing amounts (0, 33, 66, 100 mmol/d) during the experimental periods in two 4 × 4 Latin squares.
After a 7-d adjustment period to the diet, the four 14-d experimental periods were as follows: an adaptation period (d 1 to 4), the abomasal digesta sampling (d 5 to 9), the total urine and feces collections (d 5 to 8), the RNA infusion into the abomasum (d 10 to 14), and the total urine collection (d 11 to 14).
In each period, before the RNA infusion to each animal, the flow of purine bases in the abomasum was obtained as described by Zinn and Owens (1986) . The actual flow of purine bases in the abomasum in each period was obtained by adding the value for each animal before the infusion to the quantity infused. Indigestible NDF was used as an internal marker to determine the flow of abomasal digesta. The abomasal DM flow was obtained from the ratio between NDFi intake and its concentration in the abomasal digesta sample.
The RNA solutions, as the source of purine bases, were infused into the abomasum in quantities of 0, 33, 60, or 100 mmol/d. These quantities were divided into 6 equal doses supplied at 4-h intervals starting at 0800 h on the d 10 of each experimental period. For the infusions, the lids of the abomasal cannula were substituted for lids fitted with polyethylene tubes, measuring approximately 0.15 m in length, which reached inside the abomasum (approximately 0.05 to 0.10 m). At the outer end, the polyethylene tube was connected to a manually controlled 50-mL plastic syringe. To guarantee that the predicted quantity of RNA reached the abomasum, 50 mL of a physiological solution (0.90% NaCl wt/vol) was used to remove the residue from the RNA solution in the polyethylene tube. The RNA solutions were prepared 1 d before the infusions by dilution in alkaline water (NaOH, pH 11) at 40°C (Orellana Boero et al., 2001) . After dilution, the solution was adjusted to pH 8 using a digital pH meter (Digmed model DM21, Digicrom, São Paulo, Brazil) with concentrated HCl (Pimpa et al., 2001) .
Statistical Design and Analyses
The statistical analyses were performed using PROC MIXED (SAS Inst. Inc., Cary, NC). The ileal cannulated heifers were randomly allocated to a 4 × 4 Latin square and the heifers with only ruminal and abomasal cannulas to the other Latin squares, each containing 4 animals, 4 experimental periods, and 4 treatments (Kuehl, 2000) . Each animal within an experimental period was considered the experimental unit. The statistical model is shown below:
where µ is the overall mean, α is the random effect of the square, β is the random effect of period, γ(α) is the random effect of heifer within the square, t is the fixed effect of treatment, and ε is the random error. After ANOVA an orthogonal partition of the sum of squares of treatment into linear and quadratic effects was obtained. A linear regression model was then fitted.
To evaluate nutrient digestibilities in the small intestine, statistical analyses were performed using PROC MIXED of SAS. The 4 abomasal and ileal cannulated animals were randomly allocated to a 4 × 4 Latin square (Kuehl, 2000) . Each animal within a period was the experimental unit. The statistical model is shown below:
where µ, β, t, and ε are as defined above, and α is the random error. The procedures used to evaluate the treatments effects were as described previously.
For all the regressions, the data were analyzed using DM or digestible OM or TDN intake levels, or abomasal RNA flows as the treatments, according to following model using PROC MIXED (SAS): Y = t + α + γ + β + (t × α), where t is treatment, α is Latin square, γ is animal, and β is period. Once the interaction between the treatment and Latin square was determined to be nonsignificant, the model was redefined by exchanging the treatment as an independent variable. Thus, the new model was used as follows: Y = X X*X X*X*X α γ(α) β(α). Therefore, X (the independent variable) was used as a continuous variable and its effects were evaluated up to the third degree because the original variable (the treatments) had 3 df. The interaction t × α was removed from the model because it was not significant (P > 0.05). The significant effects obtained by the second model described above were used to define the structure of the function to be fitted. After these previous adjustments, the ordinary residues were evaluated to exclude the residues greater than ±2.5 the square root of residual mean square from the database. Then, the procedure was performed again without the outliers.
RESULTS AND DISCUSSION

Exp. I
The means of nutrient intake are presented in Table  2 . Although the DMI range was 1.16 to 1.84% BW, the maximum planned intake of 2.4% BW was not achieved. The intakes of OM, CP, EE, NDF ap , NFC, and TDN also increased progressively (P < 0.001) with increased DMI (Table 2 ). The profile observed for nutrient intake was in accordance with the experimental plan. It was intended to establish an intake range appropriate to assess the respective ruminal microbial synthesis. This method was used in other studies including GonzalezRonquillo et al. (2004) , who manipulated DMI of lactating cows from 75 to 100% voluntary intake to create a range of microbial synthesis in the rumen.
The total apparent digestibilities of DM (P = 0.05), OM, and NFC (P < 0.05) decreased linearly with increased DMI, and there was a reduction of 4.02, 4.05, and 3.52% for each percentage increment in DMI (Table 3), respectively. However, the CP, EE, and NDF ap digestibilities as well as the TDN were not affected (P > 0.05) by DMI, with means of 66.5, 88.3, 63.7, and 75.1%, respectively. The lack of effect is possibly due to the narrow range of DMI in the present experiment.
The apparent ruminal digestibilities of DM, OM, CP, EE, NDF cp , and NFC were not affected (P > 0.05) by DMI level and had means of 65.5, 69.7, 30.2, 55.5, 88.4, and 64 .5%, respectively (Table 4) . These results could also be attributed to the narrow range (only 0.68% BW) in DMI in this experiment. Reduced ruminal digestion of OM and ADF with increasing intake, from 1.2 to 2.1% BW, was described in Angus steers by Zinn and Owens (1983) .
The apparent digestibilities of the EE (P = 0.05) and NDF ap (P < 0.05) in the small intestine showed a quadratic effect of DMI level. The apparent digestibility of NDF ap in the small intestine ranged from -5.62 to 8.64 with a mean value of approximately 2.70%, which is very close to the theoretically expected value (i.e., 0) of the digestibility of fiber carbohydrate in the small intestine. The apparent digestibilities of DM, OM, CP, and NFC in the small intestine were not affected (P > 0.05), and had means of 28.8, 54.6, and 35.0%, respectively. Caution is needed to explain these results con-sidering the one-marker system used in this experiment, which may be unreliable to estimate digesta flow.
The apparent digestibility of RNA in the small intestine was not affected (P > 0.05) by DMI, and had a mean value of 75.6% (Table 4 ). The RNA small-intestine true digestibility of 93.0% (P < 0.001), obtained by linear regression between the apparent disappearance of RNA (Y) and the RNA flow in the abomasum (X) expressed in mmol/kg of BW 0.75 (Figure 1 ), was greater than the 83.0% reported by Chen and Gomes (1992) for the calculation of ruminal bacterial synthesis from urinary PD excretion.
The ratio of bacterial N-RNA to total N was also not affected by DMI levels (P > 0.05) with an overall mean of 0.137. The bacterial standard in this work refers mostly to fluid-associated bacteria and may not be representative of particle-associated ruminal bacteria. Clark et al. (1992) described differences in ruminal bacterial N:purine ratios associated with different diets, time postfeeding, source, and amount of dietary CP and forage:concentrate ratio in the diet. However, in the present experiment, the diets were not different and the range in DMI was only 0.68% BW. In this situation, differences in bacterial composition were not expected.
The PD excretion in this experiment included only allantoin and uric acid, because the increased activity of xantine oxidase in the blood and tissues converts xantine and hipoxantine into uric acid before excretion, according to Chen and Gomes (1992) . The daily urinary PD excretion (mmol/kg of BW 0.75 ) increased linearly (P < 0.001) with DMI, following the regression Y PD = 1.01DMI (R 2 = 0.55). However, digestible OM (DOM) intake is a better indicator of the available energy of diets than DMI because energy is the major factor limiting the ruminal bacterial synthesis. Consequently, it could be more suitable to relate urinary PD excretion to DOM than to DMI. When this was performed, the regression Y PD = 34.4DOM + 0.59 (R 2 = 0.74) was obtained (Figure 2) , indicating an excretion (P < 0.001) of 34.4 mmol of PD/kg of DOM ingested. Soejono et al. (2004) and Mo et al. (2004) , working with B. indicus and Bos namadicus crossbred cattle offered diets at 40 to 95% of the voluntary intake level, reported a linear relationship between the urinary PD excretion and DMI (Y PD = 31.2DMI -11.4; R 2 = 0.64) and DOM (Y PD = 21.4DOM + 18.9; R 2 = 0.97), respectively. These relationships are consistent with our findings.
A linear regression was obtained when urinary PD (mmol/d) was related to the TDN intake (kg/d; Figure  3) ; there was urinary PD excretion (P < 0.001) of 32.15 mmol/kg of TDN intake. This regression may have a practical application within the range of TDN intake utilized in this study for the prediction of ruminal bacterial synthesis without urinary sampling, which is an easy procedure under experimental conditions but has ; however, the animals were fasted for 5 d. Such prolonged fasting can alter the metabolic activities and nucleic acid degradation rates of an animal (Chen and Ørskov, 2003) .
Endogenous urinary PD excretion is an important parameter in modeling ruminal microbial-protein synthesis using urinary PD excretion (Chen and Ørskov, 2003; Gonzalez-Ronquillo et al., 2003) ; however, it is difficult to determine in intact animals (Fujihara et al., 1987) due to technical limitations in eliminating the contribution from rumen microorganisms under physiological conditions . The range in endogenous excretion reported in the literature is 0.146 to 0.514 mmol/kg of BW 0.75 and can be attributed to the different methods adopted for estimation. The use of linear regression is promising because it avoids the adverse effects of fasting and intragastric feeding; however, few data have been obtained with this technique.
The daily urinary PD excretion was linearly related to RNA flow in the abomasum (P < 0.001; Figure 5 ), where the slope of 0.86 represents the recovery of pu- rines as urinary PD and the value of 0.460 mmol/kg of BW 0.75 of the endogenous fraction. The endogenous losses were greater than those obtained when the urinary PD excretion was related to DMI. The discrepancy between the estimates of endogenous PD excretion in Exp. I could probably be overcome if the planned DMI and, consequently, the abomasal flow of the RNA had been achieved. Therefore, the estimate of endogenous PD excretion using RNA flow (0.460 mmol/kg of BW 0.75 ) appears more adequate than that using DMI (0.242 mmol/kg of BW 0.75 ). One possible reason for this conclusion is that the direct measurement of RNA flow into the abomasum would be superior to indirect estimates of abomasum RNA flow from DMI and so produce more accurate results.
Exp. II
For Exp. II, the mean intakes of DM, OM, CP, EE, NDF ap , NFC, and TDN were constant (P > 0.05) at the 4 infusion levels of RNA into the abomasum, with means of 4. 07, 3.88, 0.47, 0.11, 1.61, 1.68, and 3.13 kg/d, respectively (Table 5) . The observed DMI level (1.37% BW) was 16.8% greater than the maintenance level of approximately 1.14% BW, as estimated using the equation (DMI = −1.36 + 0.016BW + 5.64ADG -1.85ADG 2 ) proposed by Azevêdo et al. (2010) to predict DMI of Nellore cattle under tropical conditions. This was in accordance with the experimental design, intended to enable estimates of the endogenous fraction of PD in urine under conditions as close as possible to DMI maintenance level. According to Orellana Boero et al. (2001) , feeding animals at maintenance would be superior to techniques based on rumen emptying (Giesecke et al., 1993) or intragastric nutrition (Ørskov et al., 1979; Giesecke et al., 1984) in estimating the endogenous fraction of PD in urine.
Total apparent digestibilities of the DM, OM, CP, EE, NDF ap , NFC, and TDN contents were not affected by the RNA infusion into the abomasum (P > 0.05), with averages of 74.9, 77.9, 65.3, 77.4, 62.7, 95.8, and 76.8%, respectively. The same profile (P > 0.05) was observed for apparent ruminal digestibilities of DM, OM, CP, EE, NDF ap , and NFC with means of 65.2, 66.3, 31.8, −0.90, 86.0, and 60.9%, respectively (Table  5) . These results can be attributed to the constant level of nutrient intake.
Before the purine infusions, the abomasal flows of total N, N-RNA, and RNA were 51.2, 5.11, and 35. ). In steers or heifers, Verbic et al. (1990) , Fujihara et al. (1987) , , respectively. The differences among the reported observations can be attributed to different techniques and possible variations in metabolism of nucleic acids in animals at different physiological stages (e.g., growth, lactation, and gestation). Differences have been reported in endogenous urinary PD excretion between B. taurus and B. indicus. According to Chen and Ørskov (2003) Osuji et al. (1996) reported endogenous PD excretion of 0.170 mmol/kg of BW 0.75 in fasting B. indicus.
After a postrumen infusion of purines, reported PD recoveries in urine are 0.72 (Beckers and Théwis, 1994) and 0.86 (Vagnoni et al., 1997) . Using 2 doses of RNA (torula yeast) infusions into the duodenum, GonzalezRonquillo et al. (2003) described PD recoveries ranging from 0.72 to 0.90 in dairy cows. Reported recovery values were determined using only 2 (Verbic et al., 1990 ), 3 (Gonzalez-Ronquillo et al., 2003 , or 5 animals (Orellana Boero et al., 2001 ). In addition, Orellana Boero et al. (2001) reported increased recoveries with increased purine duodenal infusion levels. The reasons for variation in urinary PD recovery between experiments (using purine base infusions or C 14 -allantoin intravenous infusion) are unclear, but must be identified to improve predictions of purine duodenal flow (Prasitkusol et al., 2002) . Calculated as a percentage of inflow minus outflow of compound in the compartment. ) and daily RNA flow in the abomasum (mmol/kg of BW 0.75 ) in Nellore heifers (Exp. II; n = 27). Verbic et al. (1990) reported a recovery of 0.77 of infused purines and proposed an adjustment of 0.913 ± 0.026 for true digestibility of nucleic acids to calculate the recovery of the absorbed purine bases; this correction altered recovery to 0.85, very close to that reported by Vagnoni et al. (1997) . In the present experiment, if the value of 0.93 for the true digestibility of the infused purines was considered, the recovery of absorbed purines as urinary PD would be 0.80 (i.e., 0.74/0.93).
Considering the results in the present study, the absorbed purines (AP) could be estimated from the urinary PD using AP = [PD -(0.301BW The endogenous fraction differed with the different techniques. Purine infusion into the abomasum (Exp. II) seemed more effective in providing the RNA flowrange necessary to estimate the endogenous losses compared with that obtained with DMI (Exp. I). Considering that the greater variation of purine flow in the small intestine would better determine the regression, it is suggested that the estimate based in the infusion experiment be used to calculate endogenous PD losses.
In conclusion, the data from the current study suggest that in Nellore cattle the value 0.93 be recommended for true digestibility of RNA in the small intestine. Additionally, the values of 0.30 mmol/kg of BW 0.75 and 0.80 should be used for endogenous PD excretion and recovery of absorbed purines as urinary PD, respectively. Thus, the absorbed purines should be estimated from urinary PD excretion by the equation AP = 
